National Cultures
The cultural argument most commonly used in debates about improving U.S. teaching practices casts cross-national differences as the product of distinct national cultures that are relatively stable across nations and homogenous within nations. Distinctive cultures are assumed to be more or less synonymous with nations. The underlying logic is that U.S., Japan, and Germany have distinctive cultures that shape central features of schooling such as the types of instructional practices used by national teaching corps. From this perspective the debate often turns on whether or not it is feasible to borrow educational practices from another culture (e.g., Bennett, 1987; Berliner & Biddle, 1995; Bracey, Policy debates in the U.S. are increasingly informed by use of internationally generated, comparative data. Many arguments revolve around whether or not such comparison makes "cultural sense" or whether specific educational activities that appear successful in one nation are "culturally appropriate" in another. These arguments clash with the work of anthropologists and sociologists who demonstrate that global cultural dynamics influence national patterns of schooling around the world. Using both the survey and case study data from the Third International Math-Science Study (TIMSS), we examine the working conditions and beliefs of teachers in Japan, Germany, and the U.S. in order to assess the relative merits of competing theoretical perspectives. We find some differences in how teachers' work is organized, but similarities in teachers' belief patterns. We find that core teaching practices and teacher beliefs show little national variation, but that other aspects of teachers' work (e.g., non-instructional duties) do show variation. We show that models of national cultures of learning or "national teaching scripts" may overemphasize cultural differences and underestimate the impact of institutional isomorphism in schooling. We argue that rather than change values, educational policy will be best served by identifying specific features of teacher work and analyzing how to improve these working conditions.
Over the past two decades, educational policy-makers and commentators have engaged in a lively debate about using crossnational studies of teacher's instructional practices to inform U.S. educational practice (Bennett, 1987; Berliner & Biddle, 1995; Bracey, 1997; Finn, 1992; Ravitch, 1986) . Much of this debate focuses on comparisons between American and Asian cultural values about teaching and learning. This debate is organized around the question of whether or not cultural factors will permit superior educational practices used in other countries to be adapted for use in U.S. classrooms: "should be we be more like them or not?"
This seemingly straightforward debate is actually part of a longterm trend toward the internationalization of information used to inform American educational policy debates (see LeTendre & Baker, 1999; LeTendre, 1999a; Torney-Purta, 1987) . This trend has intensified from a Nation at Risk through the internationally calibrated national objectives of Education Goals 2000 Educational Researcher, Vol. 30, No. 6, 1997; Goya, 1993; Ravitch, 1986; Stevenson & Stigler, 1992) . The dominant image here is that unique national cultural values strongly influence instructional practice, classroom management, teacher preparation, textbook structure, and hence national academic success. (Compare Bracey, 1997 with Bennett, 1987 . While often diametrically opposed in terms of their views about what American school reform ultimately should look like, commentators and reformers coming from this perspective assume that national cultures are "hard-wired" to cross-national differences in teaching.
This assumption, and the interest it generates in teaching styles in high performing Asian nations, has been fed by field studies of teaching in East Asian nations, the most prominent and well-developed set of research having taken place in Japan (Cummings, 1980; Hendry, 1986; Kinney, 1997 Kinney, -1998 Lewis, 1995; Lewis & Tsuchida, 1998; Peak, 1991; Rohlen & LeTendre, 1996; Stevenson, Azuma, & Hakuta, 1986) . However, in U.S. policy debates, the culturally nuanced presentation is often lost (LeTendre, 1999b) .
For example, a popular extension of the distinct national cultures model applied to international studies of schooling is that of national scripts that provide nation-specific ideals for teaching (see Stigler & Hiebert, 1998) . Although it is assumed that at times individual teachers depart from their nation's script, the main image is that of a stable national ideal guiding the bulk of the instructional approaches within a nation (e.g., Stevenson & Stigler, 1992) . This perspective is distinct from that of a national cultural dialog (or cultural dynamic), which can be found in the work of the Spindlers and others (see Spindler, Spindler, Trueba, & Williams, 1990) , and which we discuss under the global cultural dynamic perspective.
The strength of a model of national culture as applied to teaching is that, first, it guides comparisons to focus primarily on any observed cross-national differences. All cross-national differences in teaching become salient and have inherent meaning if it is assumed that strong national cultures are at work behind the scenes in schools and underneath teachers' understandings of their jobs. Second, by assuming that there are national cultures of teaching it is feasible to consider borrowing unique solutions from one nation to the other. When a national culture is assumed to be real and distinct, it can also be assumed that relevant parts of it might be exportable to other nations. The policy argument then becomes centered on whether or not a piece of one culture (related to education) can be borrowed and adapted to fit into another culture, but this ignores how a culture may function as a whole. Lastly, the issue of national cultures provides some explanation of idiosyncratic historical differences between nations in the development of formal schooling.
Global Cultural Dynamics
In sharp contrast to the theory of national cultures is the theory of cultural dynamics found in comparative anthropological studies (e.g., LeTendre, 2000; Spindler & Spindler, 1987a; 1987b; Tobin, Wu, & Davidson, 1989) . 1 In this model local, regional, and national cultures are produced through a continual process of cultural change (see Spindler, Spindler, Trueba, & Williams, 1990 ), which, both over time and across place, is often deliberately initiated by members of the culture to further their own political ends (see also Comaroff & Comaroff, 1992; Wolf, 1992) . Schooling in any given society is caught up in this process, as is the teacher's work. This perspective on schooling suggests that schools do not reflect or simply transmit culture but are themselves the product of a cultural dynamic. In Culture Change and Modernization (1977 Modernization ( /1984 For anthropologists and sociologists, institutions play a key role in the cultural dynamic. The rise of global or trans-national institutions now means that all cultures are affected by global forms of institutions (see Dimaggio & Powell, 1987) . Global institutions transect and shape local, regional, or national versions of institutions (i.e., schools). The role of global institutional forces in the isomorphic spread of formal education has been the subject of intense study. The findings from this literature serve to bridge the ideas of a general dynamic cultural theory to macrosociological observations about the spread of global institutions of education (e.g., Fuller & Rubinson 1992) . Further, these arguments offer a clear alternative to the perspective of national cultures of schooling with important implications for the use of cultural arguments in theory testing and debates over the improvement of teaching within any one nation.
In the current world system the global institution of school affects national school cultures. Our definition of institution is derived from works of the "institutionalists" in which formal schooling is seen as a key institution in modern and/or postmodern society (Boli & Ramirez, 1990; Meyer, 1977a Meyer, , 1977b Meyer, Ramirez, & Soysol, 1992; Ramirez & Boli, 1987) . 2 Institutionalism is essentially a theory of culture, but institutionalists recognize the transforming power of a dynamic "world culture" that for better or worse evolved out of Western-style rationality and purposeful action (e.g., Berger, Berger, & Kellner, 1974) . Rationality as a pervasive cultural product (some would say even a hegemonic product) of the historical rise of Western ideas serves to bureaucratize, marketize, individuate, and homogenize the institutions of the world (Finnemore, 1996; Scott & Meyer, 1994; Thomas et al., 1987) . These engaging principles form consistent norms of behavior across a range of modern institutions, thus tying institutions like the modern nation state and formal education together in tight political spheres.
Perhaps the main strength of a global cultural dynamic perspective is that it provides a general overarching theory of where educational change comes from that accounts for both local idiosyncratic histories as well as broad global trends. For example, institutionalism predicts that organizations do not embrace rational operations out of functional objectives like local demands for efficiency. Organizations adopt these operations as a way of adhering to a general culture that legitimates rational bureaucratic forms. Over time, formal education does not make counselors, nurses, or sexual harassment policies mandatory for all schools out of functional assessments of the psychiatric, health, and moral needs of each school's students. Instead, these organizational roles are bureaucratically spread as norms derived from a global institutional model of what a modern school must include to be counted as a "legitimate, rationally organized school" (see March & Olsen, 1976) .
Given the degree to which the modern institution of school has penetrated most nations, similar educational processes are repeated in varying degrees around the world, creating considerable international isomorphism in schooling. For example, institutional studies of schooling have shown that curriculum across most nations has become very similar in content and intent over the past 100 years; attendance in public schooling for 10 to 12 years has become the norm in most nations; national governments typically assume a link between mass schooling and national human capital formation; and trends in school administration have become isomorphic globally (Baker & Holsinger, 1996; Benavot, Cha, Kamens, Meyer, & Wong, 1991; Fuller & Rubinson, 1992; Ramirez & Boli, 1987) . Rationality, along with its offshoots of marketization, individualization, bureaucratization, and homogenization, plays the tune that all modern global institutions march to, but it itself is a cultural product and acts as such throughout the social system.
Another strength of this model is that it can account for the existence of important variations in the form of schooling. Significant variations from global institutions occur in some nations, such as Japan. These variations typically devolve from conditions governing the initial borrowing (Dore, 1973; Westney, 1987) or from conflicting institutional rationales or legal conditions (Lincoln, 1990) . On the micro-social level a wealth of anthropological studies have documented the ways in which the globalized form of schooling is modified by local cultures (Anderson-Levitt, 1987; Ben-Peretz & Halkes, 1987; Flinn, 1992; Wolcott, 1967) . Flinn, for example, describes this interaction of global institutions and local culture in describing schooling in the Pulap Atoll. Due to traditional forms of deference to male relatives, "female teachers often have to write on the blackboard while sitting on a chair or kneeling on the floor" (p. 51). Yet, nevertheless, the school year, the schedule of holidays, and the curriculum itself are organized around the rationalized model of schooling, which now pervades the world system. Both national and global dynamic cultural perspectives can be applied to cross-national comparisons of schooling. Both see schools, as well as the main tasks of instruction and the organization of teaching, as a chiefly cultural product. The key difference is that a global dynamic perspective suggests that all local, regional and/or national cultures are responding to a global cultural environment. This shifts the focus from a search for national scripts based on nationally idiosyncratic cultural values for teaching to an assessment of how international forces, such as institutional isomorphism, transform schooling in all societies.
Empirical Illustrations
We examine these contrasting assumptions about cultural and cross-national comparisons of teaching mathematics with data from the U.S., Japan, and Germany; the latter two being nations with histories that are clearly distinct from that of the U.S. and which are often considered in American policy discussions as international economic and educational competitors. The focus here is on teaching and the organization of the teacher's work as central features of schooling that are often influenced by culture. Although a full assessment of the contrasting assumptions of each perspective is beyond the analytic scope here, it is possible to undertake some revealing analyses. A national culture argument assumes plentiful, distinguishable cross-national variation in the ways teachers organize their instruction, as well as how their work lives at school is organized. By contrast, a global cultural dynamic argument assumes much the opposite and hence predicts considerable isomorphism across nations among these central educational processes.
We use comparable data from both the extensive survey and ethnographic field study on teaching in Germany, Japan, and the U.S. of the 1995 Third International Mathematics and Science Study (TIMSS). The survey data are taken from teachers of nationally representative seventh and eighth grade mathematics classes responding to a host of questions about their instructional practices and the organization of their work in schools.
3 The qualitative data are taken from the case study component, which is designed to capture local cultural influences on mathematics teachers (i.e., an intensive, field-based study of K-12 schooling in German, Japan, and the U.S. yielding verbatim transcripts of open-ended interviews and classroom observations).
4 Combining analyses of quantitative and qualitative data allows us to compose a detailed and representative picture of the instructional activities of teachers and their ideas about instruction in these three nations.
Teachers and Their Basic Instructional Assignments
All schools in mass public systems have teachers, students, principals and a variety of support staff. However, as we look in more detail at the nature of the teaching profession and teachers' daily work, we find some striking differences. Some commonly used indicators of an occupation's level of professional status, such as gender composition, degree of specialization and years of experience, show Germany and Japan to have a more professionalized teacher work force than does the U.S. (see also Lortie, 1975 for a discussion of teacher professionalization). If we compare the backgrounds of mathematics teachers sampled by the TIMSS Population II (U.S. seventh and eighth grade equivalents) in the U.S., Japan, and Germany we find massive gender differences in the workforce. Over 70% of U.S. math teachers in the TIMSS sample are female, compared to less than 40% in Germany and only about 20% in Japan. There are also large differences in the amount of experience accrued by these teaching forces, with the German sample of teachers averaging almost 20 years of teaching.
As shown in Table 1 , there are also interesting differences and similarities in the conditions of the job of teacher across the three nations. For Table 1 (and subsequent tables presented in this paper), the percentages in the bottom row of each table are derived from basic one-way analysis of variance (ANOVA) decompositions, where, for each variable, the overall variation among all teachers in the sample is divided into two additive parts: the amount of overall variation attributable to mean differences across three nations and the amount of overall variation attributable to differences among teachers within nations. The tables report the relative size of only the first component, variation attributable to differences in national means. The percentage of overall variation left unexplained by mean differences across nations can be attributed to variation among teachers within nations.
For example, there is little cross-national difference among the three nations for number of periods of instruction per week (4.1%). There are some cross-national differences in grade assignments (14.7%) and substantial differences in the teaching of mathematics (40.1%). German teachers spread their teaching out over more grades. More important is the fact that while nearly 100% of Japanese math teachers assigned instructional load is in math, American teachers average only 89% and German teachers only 57%. These findings suggest that some basic parameters of the teaching profession vary significantly across these three nations-differences that suggest there are national cultures of teaching that affect the basic tasks teachers are expected to do.
Although these are basic indicators, they are not superficial; they shed light on what kind of teachers are available for math instruction within a nation. For example, out-of-field teaching has been proposed as one serious problem in U.S. education, limiting the quality of instruction (Ingersoll, 1999 (Ingersoll, , 2000 . Japanese math teachers taught virtually all math. On the face of it, this difference would have a profound effect on the quality of instructional and on the way in which teachers conceptualize their role. For instance, if math teachers are teaching many classes in other subjects they will be forced to develop a substantially broader range of teaching, which can in turn lead to lower quality of instruction. Compared to American and German teaching conditions, those of the Japanese math teacher, with relatively few scheduled classes concentrated on mathematics and distributed across a smaller number of grades, suggest a more favorable context in which to focus on math as an intellectual subject.
These survey data show that other pertinent aspects of the work day differ among nations. American teachers have more tightly scheduled weeks than their Japanese or German counterparts. Also, in grades seven and eight, U.S. and German teachers get less common planning time than their Japanese counterparts. For example, 45% of teachers in Japan reported meeting at least once a week with peers as opposed to 37% in the U.S. and only 30% in Germany.
The case study data suggests that differences in planning time have major impacts on what teachers do in the classroom, both in terms of formally scheduled periods and in terms of national variation in planning. For example, German teachers rarely talked about common preparation periods or team meetings with colleagues; instead they tended to socialize during free periods and plan as a group during scheduled subject meetings, as one Gymnasium teacher describes it: I get to school at 7:30. School starts at 7:40. I teach advanced classes in math first, then I have several free periods in which I chat with colleagues or drive home. I come back to school in the afternoon. It is hard to prepare class here. Even the preparation room is always occupied with people who talk. I cannot concentrate there.
Q: Where and when do you meet colleagues?
A: Since every teacher has different free periods, subject conferences are arranged so that teachers who teach the same subject can meet and exchange ideas and concepts.
Q: How often do you have subject conferences?
A: Usually, we arrange conferences three times during the school term. It's funny but a few colleagues are not even happy having those few appointments and leave the conference early. Since they sometimes do not show up, we keep attendee lists.
In contrast, Japanese teachers frequently talked about meeting with other teachers to discuss lessons, planning as individuals, and taking time to study mathematics. The comments of a 32-year-old Japanese elementary school teacher, who had recently transferred from middle school, suggest that Japanese teachers are expected to maintain a high level of subject mastery by engaging in collaborative lesson study: Although the TIMSS case study data suggest that such teacherorganized subject study is widespread in Japan (Linn, Lewis, Tsuchida, & Songer, 2000; Lewis & Tsuchida, 1998; OERI, 1998, pp. 223-236) , such organized subject study was rarely reported in the U.S. In all three nations, there is considerable variation in how individual teachers described the organization of their planning time but, on balance, teacher interviews suggest that in the U.S. there is more diversity among teachers than in the other two nations. In some districts American school teachers reported that they are supported by their schools with extensive planning period time, whereas in others teachers reported having no time to plan. At some schools, teachers are inundated with meetings, as one U.S. teacher attests.
Q: Do you have much opportunity to interact with the teachers here?
A: Just with my team. I mean in the department, I guess, interdepartmental meetings, grade levels, we do try to interact on a grade level setting . . . Usually toward the beginning of the year we all sort of get together and discuss how we will go about teaching the curriculum and then we do have monthly meetings with our math department and since it is just the two member team we have team meetings . . . at least two or three times a week.
Understanding when, how long, and with what purpose teachers meet together about instructional issues is a crucial area for future comparative study. While German and American teachers discussed studying mathematics, they did not refer to the kind of organized study programs that Japanese teachers referred to (Linn et al., 2000, pp. 11-12) . Our findings also suggest that most U.S. teachers have little room for flexibility in their weekly schedules. These findings suggest that a teacher's work is constructed along national lines and that these patterns of work assignment are consistent with a national culture perspective.
Teachers' Non-Instructional Assignments
Moving from instructional load and planning, we see, in Table 2 , that while there are statistically significant national differences in formal allocation of teacher duties outside of the classroom, the amount of variation explained by nations is much smaller than that found in comparisons of basic instructional load. For example, teachers in the U.S. reported three times the amount of time assigned to non-instructional supervision of students (6.6 periods) as their Japanese counterparts (2.24 periods) and six times as much as their German counterparts (.15 periods). In contrast, Japanese teachers reported more time on administrative tasks (2.43 periods) and counseling students (1.84 periods) and other non-student contact hours than did either their German or U.S. peers.
The case study data, again, support a national culture interpretation. In both the U.S. and Japan, teacher work norms include the expectation that teachers take on some extra duties for But, U.S. teachers reported a work week that was significantly influenced by planning for (and adjusting to changes in) nonteaching work. U.S. teachers appear to struggle simply to do all the tasks required of them in a day. One U.S. middle school teacher described her day in this way:
A: OK, well we must be here by seven thirty and I'm usually between seven fifteen and seven thirty, earlier I guess this week because I have duty, cafeteria duty, all this week.
Q: Does that happen very often?
A: Well it does to me for this nine weeks because I do not have an elective, I'm not teaching an elective, whereas the next nine weeks, yes, I will, so I have first and second periods free so I have two planning periods in essence. . . . There are several other people who don't and we take care of the normal bus duty or the morning cafeteria duty, excuse me, or for the poor people who are in the ISS teacher [position] . She has no planning, she has no break all day long unless somebody goes in there and stays with her kids so one week . . . I would say that every single teacher has some kind of duty at least for a couple of weeks out of the year. That's pretty typical.
Overall, U.S. teachers reported having more periods scheduled to work on supervisory activities than did teachers in Germany or Japan. In Germany, few teachers reported supervisory duties. One teacher, who also played an administrative role, noted that in addition to her main duties of writing lesson plans for substitute teachers, she was also supposed to supervise the school grounds.
Japanese teachers, at least in the middle grades, often have extra supervisory duties, but these assignments tend to be flexible. One male middle school teacher reported letting his colleague pull the "lion's share" of such duties: Q: Do you supervise a club?
A: Well as for the club, it isn't only me, there is another teacher also supervising it, so if I had to say I'd say I was letting the other teacher do it. So right now club activities don't take much of my time.
One caveat that must be kept in mind is that, over time in all three systems, the teacher's supervisory role changes substantially. Teachers of first graders the world over are responsible for a broader range of children's needs than are teachers of twelfth graders. The data we used focuses on the middle grades when teachers in most systems have to balance serious academic instruction with supervision of student activities that are designed to encourage social development. In this regard, data from the middle grades may exhibit clearer patterns of national difference than that from teachers working among twelfth graders. Nonetheless, at this level the case study data suggest that the supervisory duties reported by most U.S. teachers mean less autonomy to control the flow of work in a given day or week compared to their Japanese or German counterparts.
Instructional Practices
The publicly released TIMSS video clips of teaching of mathematics in the three nations, as well as summary reports on the videos, support the perspective that teaching is significantly shaped by national culture. In reports on the video study Hiebert (1998, 1999 ) adopt a national culture perspective focused on pedagogic practice in Japan as a tool for improvement of pedagogical practice worldwide. Hence their summaries of the video are very sensitive to any differences in instructional practice and attempt to establish the image of a national script for teaching from nation to nation.
Our analysis of what teachers report they do in teaching mathematics suggests that a more complicated perspective is necessary. For example, as shown in Table 3 , when we look at a range of core instructional practices, such as using pair work, seatwork, or whole class instruction to instruct students, we find strikingly little cross-national variation. Very modest proportions of the total between-teacher variation in teacher instructional practice is due to the nation in which they teach, except for the use of charts (19.9%). The basic process of teaching in the three nations is very homogenous-evidence of isomorphism that has made actual instruction in classrooms very similar across these nations and perhaps across most others as well.
The findings from the survey data strongly match the conclusions of the International Association for the Evaluation of Educational Achievement classroom environment study in eight nations indicating that what teachers do in the classroom is remarkably similar across nations: "teachers in all countries indicated they used whole class instruction more frequently than small group instruction to review previously taught content. In fact, teachers in all countries reported spending little if any time in small group instruction" (Anderson, Ryan, & Shapiro, 1989, p. 84) .
Contrary to the assumption that national cultures work to produce "unique" patterns of classroom instruction in the U.S., Germany, and Japan, we find significant isomorphism in core instructional practices, at least in terms of relative frequency of use. Here we must interject a caveat. The level of reporting in the survey data is not sufficient to differentiate between different kinds of "groupwork," for example. We do not know if the teachers American teachers have more tightly scheduled weeks than their Japanese or German counterparts.
were using heterogeneous or homogenous ability groups, nor what task the groups were given. Thus, while these data indicate that math teachers in the three countries use basic instructional practices for relatively the same proportion of time, the data do not allow a more fine-grained analysis of how each practice is enacted. If we simply look at the overall frequency of basic instructional practices that mathematics teachers use, then Japanese, German, and U.S. teachers all appear to be working from a very similar "cultural script," which is exactly what proponents of institutional isomorphism would predict.
So far, our empirical illustration appears to support both perspectives, albeit at different levels. Teachers work in organizations where the contours of the work day and work week are influenced by national variation in educational labor arrangements and some cultural expectations for the role of teacher. At the same time, teachers work inside classrooms where the basic instructional processes appear to have undergone significant crossnational isomorphism. Apparently, teachers may be affected by different sets of institutional rationales. Another way to assess the relative impact of these two perspectives is to examine how mathematics teachers think about their jobs.
Beliefs About Teaching Math
A national culture perspective would suggest that teacher perceptions and beliefs about math and teaching would be an important factor affecting how teachers use certain instructional practices (cf. Stigler & Hiebert, 1998) , whereas a global cultural dynamic perspective would predict that teachers beliefs and practices would be affected by the globalized, rational account of the school (cf. Meyer, 1977b) . Some previous studies support a national culture perspective, for example: Japanese teachers tend to discount large innate differences in intelligence, or capacity for learning, and vigorously oppose tracking at the elementary and middle school level (OERI, 1998, p. 41) . Stigler and Hiebert (1999, p. 94 ) also state that Japanese teachers view "individual differences" in the math classroom "as a natural characteristic of the group" and as "a resource for both students and teachers." This interpretation is consistent with previous research in this area (Lee, Graham, & Stevenson, 1996; Stigler, Fernandez, & Yoshida, 1996) .
However, in the TIMSS survey, when teachers were asked to agree to various sets of statements, such as "some students have a natural talent for mathematics and others do not," we find similar percentages of Japanese and U.S. mathematics teachers disagreeing with this statement (28% for Japanese and 21% for U.S. teachers) whereas only about 11% of German teachers disagree. The responses to this single question do not invalidate the notion that Japanese teachers in general have a strong ideal that individual differences should not be a factor in affecting mathematics achievement. They do show, however, that teacher beliefs are far more complex than previous images of national cultural scripts for teaching would suggest.
As shown in Table 4 , there is considerable cross-national similarity in how teachers think about obstacles and resources in teaching mathematics. There was little cross-national variation in teacher beliefs about the limits placed on learning due to qualities of students (different abilities, 2.7%, lack of motivation, 1.0%, parent's interests, 1.8%) or even the student-teacher ratio (1.8%).
This lack of substantial cross-national differences among teacher's beliefs about differing student abilities is of particular interest when contrasted with the recent discussions in the U.S. about how Japanese find individual differences to be helpful to their instructional practices (Stigler & Hiebert, 1999) . 5 In the present sample, Japanese math teachers see "students with different academic abilities" as slightly more of an obstacle in teaching (2.75) than their German (2.55) and U.S. (2.48) counterparts. While Japanese teachers in general may believe it is best to concentrate on student effort rather than ability, the case study data (OERI, 1998, p. 84) show that Japanese have several indigenous terms for labeling individual ability differences (e.g., saino, talent or giftedness; soshitsu, innate abilities or gifts). One Japanese teacher listed four elements in individual ability differences that are recognized by many Japanese teachers: (1) genetic disposition, (2) education and support from parents, (3) classroom environment and atmosphere, (4) acknowledgment in school. This evidence of a substantial range of variation in teacher beliefs within a nation, combined with similar average beliefs across these nations on questions about what teachers believe limits teaching and learning, presents serious questions about the assumption that cross-national differences in beliefs or values held by teachers are the root of major cross-national differences in instructional approaches. Finally, as Table 5 illustrates, the teachers in this sample display remarkable cross-national isomorphism on a wide range of beliefs about how mathematics is learned. In this empirical illustration there is virtually no cross-national variation in perceptions of fundamental learning processes (with the exception of a modest differences in the use of practice as an important aspect of learning, 14.0%). Again, such evidence makes it hard to assume that differences in mathematics teaching are a direct result of cross-national differences in the beliefs and attitudes that teachers have towards teaching or learning.
These five variables represent a small sample of the total available in the TIMSS data set. We must exert caution in overinterpeting these results, and of course we only present here the simple, bi-variate analyses. There is always the possibility that more complex multivariate modeling might uncover a different cross-national pattern, although we suspect that this is unlikely. And even in these analyses mean national differences, when found, are not always in the direction predicted by scholars who adopt a national culture argument. For example, Japanese teachers emphasized thinking creatively in math more than U.S. teachers did, but U.S. teachers were more likely to emphasize understanding mathematical concepts and understanding realworld usage-beliefs one would assume to be more characteristic of Japanese teachers who have been shown to spend much time on concept development and application of concepts, at least in science classes (Linn, Lewis, Tsuchida, & Songer, 2000) .
Indeed, looking for a pattern of global agreement about key ideas is more fruitful than looking for a pattern of national differences. In analyzing the wider range of TIMSS Population II variables not presented here, we found that German, Japanese, and U.S. math teachers in the TIMSS rank "students with different academic abilities" and "uninterested students" as far more of a challenge to their teaching than the other factors presented to them in the survey. These teachers also agree that using multiple representations in teaching math as well as a liking and understanding of students are more important to math learning than just teaching basic computational skills.
Turning back to the case study data, which on the surface suggest strong national cultures, we find that Japanese classroom instruction in the middle grades is influenced by the high school entrance examination system. Since most teachers wish to send as many students as possible to the best high school in the community, they closely follow the national curriculum on which the public high school entrance examinations are based. Japanese teachers feel responsible to give all classes the same opportunity to succeed on the exam. Teachers believe there are individual ability differences, but they also believe that there are individual differences in effort, and in balancing the equation of effort and ability, teachers tend to favor ability. When asked about ability grouping in class, one Japanese teacher responded: "I don't think that's acceptable. I don't think it's a very democratic way of handing the situation."
Most Japanese teachers recognize that effort is an essential ingredient in developing these gifts and tend to emphasize effort in Reported Degree of Impact (1 = "not at all" . . . 4 = "a great deal").
Source: TIMSS Population II Teacher Survey a Significantly different than mean for U.S., p < .05. b Significantly different than mean for Japan, p < .05. c Significantly different than mean for Germany, p < .05. d Percentages correspond to the relative size of the between-group component from a between-and within-group ANOVA decomposition where nations are the groups. Percentages indicate the amount of total variation observed among teachers in all three nations attributable to differences in national means.
a way that most U.S. teachers do not, yet Japanese teachers recognize individual differences and the consequences of those differences will have on the important high school entrance exam. Perhaps Japanese teachers find themselves in a quandary when faced with multiple-ability levels in the same classroom: Do I spend more time on the "slower" students or pump up the "fast" ones? The following exchange between a TIMSS researcher and a middle school science teacher in Japan clearly demonstrates the conflicts Japanese teachers face:
Q: Do you divide your students into groups according to ability?
A: No, I don't do that. In Japan, that will never work positively because students would feel ashamed. Q: Are you, then, doing anything special to cope with individual differences?
A: I give them houshuu [extra practice]. I first give them a hand out on a certain lesson, and tell them that if they don't understand, they could attend hoshuu after school.
Q: To/for what level of students are you giving hoshuu?
A: I am hoping that the students who are below average would come to hoshuu. Those who do well can solve problems on their own. So hoshuu is aimed at the students who are having a hard time trying to find out the way to solve problems. But we cannot provide hoshuu everyday, so I know it isn't enough.
This Japanese teacher faces a dilemma. Partly the dilemma arises from contradictions between cultural ideals; partly it arises from the working conditions of teachers in modern, democratic nations. This teacher's dilemma will be immediately familiar to most U.S. educators. Despite the cultural and historical differences between the U.S., Germany and Japan, teachers in these three nations often face very similar conditions or problems. The problem of providing adequate instruction to a class consisting of students with heterogeneous ability levels is not determined, or solved by, cultural beliefs. All over the world, not just in the U.S., Germany, or Japan, educators face significant problems in trying to provide equal access to the curriculum for all while simultaneously working to maximize each student's individual potential.
Culture and Institutional Context of Teaching: Nationally Bound or Globally Dynamic?
The illustrative analysis presented here shows that in these three nations globally transmitted institutions play a key role in determining instructional practice and teacher beliefs. Both for anthropologists such as Spindler (1977 Spindler ( /1984 and for sociologists such as Zucker (1977) , socio-cultural change and cultural persistence in the modern world system centers on institutionalized organizational forms (i.e., the institution of hospitals or schools as opposed to the specific organizational reality of the local hospital or school). As Douglas (1986, p. 46) wrote, "established institutions, if challenged, are able to rest their claims to legitimacy on their fit with the nature of the universe." The overall "charter" of the modern school is in large part a global one (cf. Meyer, 1977a) .
Teachers in modern nations such as Japan, Germany, and the U.S. go about their jobs in highly institutionalized social settings where their identities are shaped by the existing institution and where the patterns of their work are driven by the rules and procedures of the specific school (organization) in which they work and the larger institution of schooling. Institutions "channel our perceptions into forms compatible with the relations they authorize" (Douglas, 1986, p. 92) . While this is true, it would be inaccurate to suggest that our analysis shows no national differences. What has been overlooked in cross-national comparisons of teaching is how teachers are simultaneously affected by at least three cul- Reported Degree of Importance (1 = "strongly disagree" . . . 4 = "strongly agree"). tural levels: (1) a global institutional form of schooling; (2) national or regional laws that affect the organization of schools; and (3) national, regional, or local systems, customs and expectations. While there are undeniable national cultural factors that affect teaching in the U.S. and other nations, an overemphasis on the effect of the general "culture" or cultural ideals within a given nation leads to studies that downplay how global dynamics in national educational policy and school organization affect teachers' working lives. The global isomorphism of schooling that has occurred in the last century is a process that creates similar predicaments for teachers. Classroom environments are remarkably similar around the world, and teachers must work within rather homogenous parameters of instructional practice that are institutionalized on a global level.
National cultural arguments tend to reify a view of culture as roughly defined as the language, value, and beliefs of a given group of people. This view of culture misses two major trends in cultural theory: (1) that culture is a dynamic process and that socialization into national or regional cultures is uneven, and (2) that all modern nations have "cultures" that are significantly influenced by the rationalization of society and spread of institutions that has taken place over the last century. Much of the "culture" of nations like Japan, the U.S., and Germany is embedded in shared common institutional forms establishing similar organizational patterns based on a single overarching model, e.g., the hospital, the school, the legislature, and the corporation.
There is good empirical evidence to show that in some cases national cultures can alter global institutional forms as they enter a country (e.g., Westney, 1987) just as there is evidence that a nation's legal code can create diverse, national institutional variants. The idea that teaching is primarily a cultural activity, or that a whole nation of teachers follow what some have called a "national script" for teaching, glosses over the fact that a variety of individuals and organizations make rules, policies, and laws that significantly affect the way teachers organize their day and that these individuals and organizations are affected by changes in the world in general.
In terms of the instructional core of teaching mathematics (e.g., basic classroom), teachers are clearly very similar in the U.S., Japan, and Germany, as their work is conducted in schools that have undergone a process of global isomorphism over the last 100 years. The fact that individual teachers' perceptions and beliefs are strikingly similar cross-nationally suggests that teachers' reports of how they view the act of teaching mathematics and the nature of this subject may be more influenced by the global institution of schooling than by national culture.
Yet in terms of the broader role of the teacher (the total range of duties, services, or responsibilities teachers are expected to fulfill) national cultures still have an influence. As we noted above, these basic differences in overall teacher work patterns may have significant impacts on the specific enactment of core instructional practices in the classroom. The fact that Japanese teachers teach comparatively few periods, specialize in math, and have ample planning time makes possible the kind of elaborate lesson planning documented by Lewis and Tsuchida (1998) and might encourage Japanese math teachers to focus more on mathematical reasoning as opposed to memorizing concepts.
Culture and International Data: Assumptions for Policy Making
We began by noting the extensive use of comparative data from different nations in U.S. policy debates and the accompanying use of contrasting, yet often unspecified, assumptions about culture and its role in the creation of cross-national differences. After our brief assessment of these assumptions about culture, what lessons are there for the incorporation of cross-national data into policy formation?
Neither our results nor our reading of the supporting literature on culture and education suggest that there is an "either or" conclusion to be made between these two views of culture and education. Both notions of culture-a dynamic global institutional one and a national one (as well as regional and local ones)-have some merit from which to consider cross-national data for use in policy discussions. But the results here, particularly those on the extreme degree of isomorphism of core instructional practices and teacher beliefs, offer some important caveats to the entire enterprise of extensive use of national cultural images to incorporate intentional information into discussions about educational reform in the U.S.
A general national culture perspective has been the popular view applied to these kinds of data. People seem to like to think this way. Other nations seem exotic from afar and the image that their institutions run in very different ways from familiar ones at home is easy to seize upon. Indeed, most nations-states rely heavily on myths of self-contained or autochthonous cultures to legitimate their existence (see Anderson 1991) . But our results presented here suggest a real danger in taking a national cultural image too far. The concept of a "national script" for teaching is an amalgam of cultural ideals about what should happen in an ideal lesson in this nation, not what actually occurs.
Idealized images of the perfect instructional activity, as every teacher knows, rarely materialize in the classroom. Not only does each class of students present a unique social situation; teachers themselves vary in their stated ideals. And, if there are general beliefs about the ideal role of the teacher (or expectations for how teachers "should" behave) that are unique to a modern U.S., Japan, or Germany, these must be expressed in institutional forms (schools) that are largely derived from the same Western notion about the institution of schooling.
Over time, local accommodations and adaptations occur in all nations both in terms of individuals conforming to ideals transmitted via a global institutional form as well as modifications individuals make in how they enact their institutional role within a specific organization. Cross-national idealization of other nations misses these two processes; it assumes them away and is therefore a particularly problematic image for realistic policy discussions about cross-national data.
A related problem with too much reliance on an image of national cultures is the slippery slope of "selecting on the dependent variable" in the use of cross-national data. All too often it is easy to start an analysis of this kind of data by thinking, if nation X outperforms nation Y in achievement, then any and all differences between them are possible causes of this differences. The salient features of schooling in nation X soon become celebrated as causes of superior performance, and hence unusual educational features in nations like Japan and Singapore take on untested prominence in policy debates about improving education in other nations like the U.S. Research suggests that lessons in Japanese middle grades elementary and math classrooms "flow like a river," that there is a swift, connected stream of material moves at a brisk pace (Linn, Lewis, Tsuchida, & Songer, 2000) . In contrast, some have described the U.S. curriculum as a river that is "a mile wide and an inch deep," a metaphor that implies lessons cannot move in a brisk, connected way (Schmidt, McKnight, & Raizen, 1997) . Debates about such differences often invoke cultural differences between "Asian" and "Western" attitudes toward education, but these cultural ideas are rarely if ever tested, yet they become part of the lexicon of international comparisons, accepted and assumed to be true. This is not to say that cross-national data are not useful or that nations do not have different, interesting, and potentially useful ways of organizing schooling, teachers, and teaching. They clearly do, and wise use of cross-national information can be very enlightening to policy discussion. Our caution is that the unspecified assumptions inherent in an image of national cultures leads to too much idealization and celebration of national differences without clear thought on what these differences may really mean for exportation of better educational approaches.
Similarly it is dangerous to imply that a global dynamic culture pushes everything everywhere to be the same at all times. Empirically this is not true and conceptually it leads to a theoretical dead end where unique national and local change is impossible. However, the forces behind global institutional isomorphism are considerable and failing to recognize their power in all organizations within the same institutional sector everywhere in the world is a route to an unclear picture of how culture actually works in a dynamic fashion. Cross-national studies of teaching need to consider and theorize as much about isomorphic processes as they currently do about national processes. The challenge for future cross-national research, and its use in policymaking, is to continue to push our theoretical models of culture and the educational process to reflect more accurately the complex empirical reality of the classrooms around the world.
NOTES
This research stems from a project entitled "Analyses and Augmentation of TIMSS Data," joint grant from the Department of Education, Fund for the Improvement of Education, #5-33018-A; National Science Foundation, 5-33485-A.
1 Also, see the articles in Anthropology and Education Quarterly 23,(1), 1992.
2 For brevity we refer to this theory as institutionalism even though sometimes a distinction is drawn between the "new" institutionalism of these theorists and an older sociological version of the role of institutions in society.
3 See Martin and Mullis (1996) or Beaton et al. (1996) for details regarding sampling, data collection and quality assurance.
4 See Stevenson & Nerison-Low (2000) for details regarding sampling, data collection and quality assurance.
5 For example, note the usual assumptions about differing Asian and Western cultures of schooling in arguments that do not necessarily embrace the popular positive image of Japanese education in Bracey (1997) . 
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